SUMMARY Visual suppression of caloric nystagmus was studied in five patients with hereditary ataxia before and after administration of physostigmine. All patients had an initial abnormal ocular fixation index that improved after physostigmine was given. The 
The hereditary ataxias constitute a number of degenerative cerebellar diseases having ataxia as their common feature. The 
Results
With their eyes closed the caloric responses were bilaterally reduced in two patients, showing a maximum slow phase velocity of the nystagmus of 10°a nd 12°/s. The other three patients had normal slow phase velocities for post-caloric nystagmus with values ranging from 24 to 35°/s. The ocular fixation indexes of the patients before and after administration of physostigmine are given in the table. In humans the ocular fixation index has an upper normal limit of approximately 0-5.222425 All five patients had an abnormal ocular fixation index, ranging from 0-56 to 2-00. After intravenous physostigmine the ocular fixation index of the patients improved significantly (p < 0-01 on Student's t test), patient 5 was even showing a completely normal ocular fixation index of 0, which means a visual suppression of 100% (fig 1, A, B) . Caloric nystagmus and visual suppression before Tijssen, Endtz, Goor and after treatment of patient 3 are shown in fig 2  (A, B) . It was noted that the greatest improvement occurred in the patients with shorter duration of their symptoms (patients 1, 2 and 5). Intravenous physostigmine produced some excessive sweating in three, and abdominal discomfort in two of the five patients. These complaints disappeared within an hour and no special measures were needed.
Discussion
Some clinical studies have dealt with the beneficial effect of physostigmine in patients with hereditary ataxias. Low doses of this drug improved signs of ataxia in both short-term and long-term management of these patients.7-The improvement was mainly determined by ataxia scores and videotape recording. We studied an objective parameter, that is the visual suppression of caloric nystagmus to evaluate the influence of physostigmine in five patients with hereditary ataxias. All five patients had an initial abnormal ocular fixation index that improved significantly after intravenous physostigmine ( 21 The vestibulocerebellum (flocculus, nodulus, ventral uvula and ventral paraflocculus) receives input from the VOR through mossy fibre projections from the ipsilateral vestibular nerve and the vestibular nuclei.'2 30 The Purkinje cells of the flocculus in turn project direct inhibitory axons to the ipsilateral vestibular nuclei, resulting in control over the VOR.'2 17 18 22 23 The afferent signals of the visual system can reach the cerebellar aD flocculus by two different pathways. Retinal signals can be transferred by the accessory optic tract and pretectal nuclei to the dorsal cap of the inferior olive, which acts as a final relay for the visual climbing fibre input to the flocculus.3'-34 Another optic pathway, in which the superior colliculus and lateral reticular nucleus are probably involved but whose exact course still remains unknown, reaches the flocculus as a mossy fibre input.33 3536 Whether the climbing fibre pathway or the mossy fibre pathway is responsible for adjustment of the VOR has not been clearly established yet, but especially the mossy fibre pathway seems to be involved. [35] [36] [37] Finally the cortical smooth pursuit system also plays an important role in the visual suppression of the VOR.'2 '3 '5 Histochemical studies have shown high cholinergic activity in the inferior olive, especially in the dorsal cap, the brainstem reticular formation, the lateral reticular nucleus in particular, and the 
